The left atrial dimension is normally measured at the point of maximum separation of the posterior aortic wall from the posterior left atrial wall corresponding to the maximum distension of the left atrium with pulmonary venous blood. The similarity between the cyclic change in this measurement and the left heart volume curve has intrigued us. However, the diagnostic value of the cyclic change in left atrial echocardiographic dimension and factors affecting it are unclear from previous work.4' Since most of the change in the left atrial echocardiographic dimension is due to posterior aortic wall motion, this study was designed to explore the factors influencing the posterior aortic wall motion and to assess the importance of the cyclic change in left atrial volume on this motion. visualized. AoWtic and left atrial echocardiograms were recorded from 20 normal subjects (4-60 yrs). In one 30-year-old patient with congenital heart block and no associated congenital heart disease, a simultaneous recording of the mitral and aortic-left atrial areas was performed using two ultrasonoscopes and recorders.
demonstrated that the left atrial dimension on the echocardiogram correlated well with the maximum left atrial angiographic dimension.' Since then others have confirmed these findings and the maximum left atrial echo dimension has become a routine part of the echocardiographic report. 2 3 In fact the aorta and left atrium may be the only recordable echocardiographic structures in some difficult patients such as those with chronic lung disease.
The left atrial dimension is normally measured at the point of maximum separation of the posterior aortic wall from the posterior left atrial wall corresponding to the maximum distension of the left atrium with pulmonary venous blood. The similarity between the cyclic change in this measurement and the left heart volume curve has intrigued us. However, the diagnostic value of the cyclic change in left atrial echocardiographic dimension and factors affecting it are unclear from previous work.4' Since most of the change in the left atrial echocardiographic dimension is due to posterior aortic wall motion, this study was designed to explore the factors influencing the posterior aortic wall motion and to assess the importance of the cyclic change in left atrial volume on this motion.
Methods Echocardiographic Studies
All echocardiograms were performed using a Smith Kline Ekoline 20A ultrasonoscope, utilizing a 0.50 inch, 2.25 MHz transducer with a 5 cm collimation and either an Irex 101 or Cambridge strip chart recorder. All examinations were conducted with the patients rotated 30°into a left lateral decubitus position. The sternal border at the interspace where the mitral valve echo was best seen with the transducer perpendicular to the chest wall. To record the left atrial echocardiogram, the transducer was then rotated cephalad and medially until both the aorta (at the level of the valve) and the left atrium were visualized.
AoWtic and left atrial echocardiograms were recorded from 20 normal subjects (4-60 yrs). In one 30-year-old patient with congenital heart block and no associated congenital heart disease, a simultaneous recording of the mitral and aortic-left atrial areas was performed using two ultrasonoscopes and recorders. Following the electromechanical delay from onset of the P fL . ,-, (fig. 3) . Thus, the motion of the aortic root during ventricular diastole appears to be affected mainly by changes in left atrial volume.
There are other segments of posterior aortic wall motion that we have noted on the posterior aortic wall echogram. After the first heart sound and during isovolumic contraction there is a small anterior deflection of the posterior aortic wall that we have labeled IC (fig. 2) . There is also a small posterior deflection of the posterior aortic wall that occurs after the second heart sound during isovolumic relaxation that we have labeled IR. Our hemodynamic data suggest the IC wave is the result of the mitral valve bulging into the left atrium during isovolumic contraction producing the left atrial pressure c wave which briefly pushes the posterior aortic wall anteriorly ( fig. 6) be explained by the left ventricle alone. However, the left atrial hypothesis explains this observation since the left atrium continues to fill during isovolumic relaxation and push the posterior aortic wall anteriorly until the mitral valve opens. 2) When left atrial systole occurs during ventricular systole when the mitral valve is closed, in complete heart block, the posterior aortic wall still moves posteriorly because of left atrial ejection of blood presumably into the pulmonary veins ( fig. 3 , first p wave). 3) We know that ventricular filling continues throughout diastole, yet the posterior aortic wall may move both posteriorly (O-R and A-V segments) and anteriorly (R-A segment) during diastole. However, our atrial hypothesis explains this observation because while the left atrial volume decreases during the early diastolic and atrial systolic phases, it may increase during the mid-diastolic conduit phase. During mid-diastole, the left ventricular pressure increases, reducing atrioventricular flow, and there may be a net increase in the atrial volume. 4) In the patient in figure 8 , a premature ventricular contraction resulted in only a small aortic pulse pressure (long vertical arrow), yet the posterior aortic wall continued to move in a way identical to the previous beat (short vertical arrow) when there was a normal volume of blood flowing through the aorta. This observation suggests that the volume of blood flowing through the aorta is not responsible for the posterior aortic wall motion. While posterior aortic wall motion may be the result of several factors, the work presented in our paper supports the hypothesis that posterior aortic wall motion during ventricular diastole is governed principally by left atrial events and describes left atrial emptying. Aortic wall motion during ventricular systole is complex but seems to reflect in part left atrial filling. Since left atrial volume changes are important to the understanding of various cardiac disease states, such
